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Holly Shablack: Linguistic and situational context assists emotion concept acquisition in preschoolers 
(Under the direction of Kristen A. Lindquist) 
 
Little work examines how emotion words are acquired by children. Linguistic evidence suggests 
children learn novel words by using the sentence structure in which the word is presented. Psychological 
research suggests children use situational context to understand emotion words. We examine the role 
of both in children’s (ages 3–5) perception of novel words denoting emotions. An exploratory archival 
analysis (Study 1; N=12) examined common sentence structures in adult-child discourse of emotions. In 
Study 2 (N=120) children viewed a prerecorded puppet conversation including a novel word in one of 
three sentence structures. After each video, children selected an image they believed represented the 
meaning of the word. In Study 3 (N=113) situational context was added through cartoons depicting an 
emotional scenario. Findings suggest that emotion images are chosen more when children are older, 
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CHAPTER 1: LANGUAGE AND EMOTIONS 
 
Understanding emotions is crucial to social development, communication, and ultimately 
emotion regulation (see Lindquist, Gendron & Satpute, 2016), but how children become adept at 
understanding emotion concepts and their labels remains in question. Some models of emotion assume 
that emotions are innate, such that children are able to perceive discrete emotion concepts such as 
anger, disgust, fear, happiness, sadness, and surprise expressed in others’ faces from birth (Ekman, 
1992; Ekman & Cordaro, 2011; Izard, 2007; Panksepp, 1998) and express the feelings associated with 
these discrete emotion concepts due to the firing of emotion category-specific neurobiological circuits 
(Izard, 1971, 1994; Izard & Malatesta, 1987). In this view, children instinctively have the ability to 
understand different emotion concepts because they automatically experience instances of these 
concepts and perceive them in others’ facial expressions from birth. However, many other psychological 
models of emotional development argue that the ability to experience, perceive, and ultimately 
understand specific emotion concepts is learned through social relationships and communication 
between children and caregivers (Castro, Halberstadt, Lozada & Craig, 2015; Dunsmore & Halberstadt, 
1997; Garrett-Peters, Castro & Halberstadt, 2016; Halberstadt & Lozada, 2011; Weinberg, Tronick, Cohn 
& Olson, 1999). In this view, children’s ability to experience, perceive, and understand emotion concepts 
follows a developmental trajectory and becomes more complex with learning, as guided by social 
interaction (Dunsmore & Halberstadt, 1997; Dickson, Fogel & Messinger, 1998; Ereky-Stevens, 2008; 
Halberstadt & Eaton, 2002; Halberstadt & Lozada, 2011; McElwain, Halberstadt & Volling, 2007; 
Perlman, Camras & Pelphrey, 2008; Pons, Harris, de Rosnay, 2004; Saarni, Campos, Camras & 
Witherington, 2007; Sullivan, Carmody & Lewis, 2010). Many such models focus on the role of language 
in this process, whereby caregivers help children label children’s own emotional states and the 
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emotional states of others, and to identify causes in an effort to scaffold children’s acquisition of 
knowledge regarding the emotion concepts relevant in a given context (Campos, Frankel & Camras, 
2004; Denham, Zoller & Couchoud, 1994; Ellis, Alisic, Reiss, Dishion & Fisher, 2014; Fivush, Brotman, 
Buckner & Goodman, 2000; Fivush, Haden & Reese, 2006; Fogel et al., 1992; Halberstadt, Denham & 
Dunsmore, 2001; de Rosnay, Pons, Harris & Morrell, 2004). Despite the emphasis on caregiver-guided 
communication in emotion learning, very little research has examined how children initially learn to 
associate novel words with emotion concepts. Unlike object concepts (e.g., tiger, table), which are 
concrete, stable, and typically labeled by nouns, emotion concepts are abstract, transient, and typically 
labeled by adjectives, which are more difficult to learn (Gentner, 1982; Pinker, 1984). The present 
studies thus assess for the first time how children might learn to associate novel words with emotion 
concepts. I first conduct a pilot archival analysis (Study 1) examining the sentence frames that adults use 
to refer to emotion words when speaking to children. Next, I report two experiments (Studies 2 and 3) 
manipulating the sentence frame via verb structure on children’s understanding of a novel word to refer 
to an emotion. 
The role of language in the development of emotion concepts 
Many psychological models of emotion agree that infants begin life with the ability to 
experience and perceive very basic feelings such as agitation and excitement (Bridges, 1932) (i.e., 
arousal) or pleasantness and unpleasantness (Camras, 1992; LaBarbera, Izard, Vietze & Parisi, 1976; 
Lewis & Brooks, 1978; Russell & Bullock, 1985, 1986; Widen, 2013) (i.e., valence) in others and in self. 
Where theories diverge is the extent to which each posits that infants and children can experience and 
perceive these broader dimensions of arousal and valence as specific discrete states of “fear,” “disgust,” 
“anger,” etc. At one end, basic emotion theorists argue that both the perception and experience of 
emotions are innate; accordingly, from birth neonates are able to perceive and express discrete 
emotions (Izard, 1971, 1994, 2007; Izard & Malatesta, 1987) as measured through facial expressions and 
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responsiveness or mimicry to others’ emotional facial expressions (Field et al., 1983; Field, Woodson, 
Greenberg & Cohen, 1982; Haith, Bergman & Moore, 1977; Meltzoff & Moore, 1977). Much work in the 
neonatal period and early infancy tested this hypothesis by using habituation and preferential looking 
tasks to determine whether infants are able to differentiate expressions on faces. However, much of this 
work was performed with cross-valence emotional expressions and work examining same-valence 
distinctions is inconsistent with the interpretation that infants can perceive or express discrete emotions 
(for review, see Shablack & Lindquist, in prep). At least one recent study (Ruba, Johnson, Harris & 
Wilbourn, 2017) found that older infants (18 months) can perceptually discriminate between same-
valence faces (anger and disgust), but these findings remain open to alternate hypotheses such as the 
possibility that infants are using other perceptual features that are confounded with emotion categories 
to differentiate faces (see Caron et al., 1982; Nelson, 1987) or that infants can differentiate but do not 
understand the psychological meaning of the faces (for evidence of the latter in adults with language 
impairments, see Lindquist et al., 2014). Thus, the verdict is still out on the extent to which neonates, 
infants, and children can experience and perceive the broad dimensions of arousal and valence as 
discrete emotions from birth.  
A more parsimonious explanation of the existing data is that over time, infants and children 
learn to make more fine-grained discriminations amongst aroused and valenced feelings  (Widen, 2013; 
Widen & Russell, 2008), as noted by their increase in emotion word use with time (Bretherton & 
Beeghly, 1982; Ridgeway, Waters & Kuczaj, 1985; Wellman, Harris, Banerjee & Sinclair, 1995) and 
performance in discriminating between emotional facial expressions (Astington & Jenkins, 1999; Beck, 
Kumschick, Eid & Klann-Delius, 2012; Cutting & Dunn, 1999; Harris, de Rosnay & Pons, 2005; Pons et al., 
2004; Pons et al., 2003). Social psychological work focusing on emotions in adults suggests that specific 
emotion words are particularly important in emotion understanding (Gendron, Lindquist, Barsalou & 
Barrett, 2012; Lindquist, Barrett, Bliss-Moreau & Russell, 2006) and developmental work suggests that 
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these fine-grained discriminations are likely learned through the expression of their caregivers’ beliefs 
and discussions of emotions (Castro, Halberstadt, Lozada & Craig, 2015; Dunsmore & Halberstadt, 1997; 
Garrett-Peters, Castro & Halberstadt, 2016; Halberstadt & Lozada, 2011; Weinberg, Tronick, Cohn & 
Olson, 1999). Psychological constructionist approaches to emotion development hypothesize that 
children gradually learn discrete emotions through their own experiences. Here, emotions are thought 
to be a constructed experience due to an individual’s core affect and conceptual knowledge about 
emotions. Importantly, in these views, language plays a causal role in the development of emotion 
concept knowledge, and in turn, emotion experience and perception. 
Emotion words in emotion understanding 
Evidence showcasing the impact of specific emotion words in emotion understanding are largely 
supportive of a psychological constructionist approach to emotions (Lindquist, Gendron, Satpute, 2016; 
Lindquist, MacCormack, 2015a; Lindquist, Satpute & Gendron, 2015). Psychological constructionist 
approaches argue that emotions are constituted of more basic components, core affect and conceptual 
knowledge, and it is the interaction of these components that create an instance of a specific discrete 
emotion (Barrett, 2006, 2013; Clore & Ortony, 2008; Cunningham, Dunfield, & Stillman, 2013; Russell, 
2003). Core affect refers to the valence (positive/pleasant vs. negative/unpleasant) and arousal (high vs. 
low activation) an individual may be feeling in a given moment. It is this general feeling that is universal 
and experienced among all humans and most animals. Conceptual knowledge refers to the cache of 
semantic knowledge and prior experiences an individual has regarding a particular specific emotion 
category (e.g., anger) (Lindquist, MacCormack & Shablack, 2015a). Concept knowledge about emotions 
is hypothesized to ultimately help children learn to differentiate between different types of 
unpleasantness (e.g., fear vs. anger) or different types of pleasantness (e.g., joy vs. pride; Barrett, 2006, 
2013; Barrett & Russell, 2015; Lindquist, 2013; Russell, 2003). For instance, accessing and using concept 
knowledge about sadness and anger helps children to differentiate between facial expressions of those 
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two unpleasant emotions (Widen & Russell, 2003, 2008; for review, see Widen, 2013). Here, language 
plays a pivotal role in conceptual knowledge as it helps children to acquire emotion concept knowledge 
because words serve as “essence placeholders” that cohere together instances of an emotion (e.g., 
different instances of anger) as members of the same category (e.g., Doyle & Lindquist, in press; for a 
review, see Lindquist et al., 2015a). This hypothesis shares much in common with approaches to the role 
of language in the acquisition of non-emotional concept knowledge such as color and other novel 
inanimate and animate objects (Lupyan, 2012; Xu & Kushnir, 2013; see Lindquist, in press; Lindquist et 
al., 2015a). One such approach argues that infants learn object concepts through constrained 
attentional associative learning (Rakison & Lupyan, 2008) and more recently, Lupyan’s Label-Feedback 
Hypothesis (see Lupyan, 2012) posits that language, in particular, is key when both learning object 
concepts and making more general perceptual judgments.  
It is argued that as children develop a larger emotion vocabulary, they develop more nuanced 
emotion concept knowledge and are thus able to perceive, express, and experience a wider range of 
emotions. Indeed, correlational evidence suggests that as children age, emotion word knowledge 
increases (Bretherton & Beeghly, 1982; Ridgeway et al., 1985; Wellman et al., 1995) as does 
performance in emotion perception tasks (Astington & Jenkins, 1999; Cutting & Dunn, 1999; Harris et 
al., 2005; Wellman et al., 1995). For 3–6 year olds, verbal ability (when controlling for age, attachment 
security, and gender) is an important predictor in children’s ability to understand the emotions of others 
(de Rosnay & Harris, 2002; de Rosnay et al., 2004; Pons et al., 2003). As early as 18 months, children 
initially describe their own feelings and the feelings of others in broad valence terms by using general 
words such as “happy” and “sad” or “mad”. Yet by age 5 they use words such as “happy”, “sad,” “mad,” 
“afraid,” “surprised” and “disgust” to describe a more nuanced range of emotional states (Widen & 
Russell, 2003; Ridgeway et al., 1985; Wellman et al., 1995).  
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This effect also goes beyond mere labeling; children’s ability to perceptually identify emotional 
facial expressions in a more nuanced manner increases as emotion labeling ability increases. For 
instance, around the time children begin to use the words “anger” and “fear” in daily discourse to 
differentiate between different negative states, they also become able to perceive these negative 
emotions on faces (i.e., distinguish anger from fear) in perceptual sorting tasks (Widen & Russell, 2008). 
Importantly, asking children to match emotional facial expressions to words, as opposed to other facial 
expression exemplars, facilitates children’s performance, even among children as young as 2 years old 
(Russell & Widen, 2002a). Additionally, as children age, the complexity of utterances in regards to the 
frequency of references to internal states of others increases, suggesting a better understanding of 
other’s emotional states as well as their own (Wellman et al., 1995). These findings suggest that words 
are an especially important cue to the emotion concept knowledge that guides perception not only in 
the self, but also in others. 
The role of emotion words in emotion understanding persists well into adulthood. For instance, 
adults’ perception of emotions in facial expressions is hindered when the conceptual meaning of 
emotion words is temporarily made inaccessible via a cognitive manipulation called semantic satiation 
(Gendron et al., 2012; Lindquist et al., 2006). In this manipulation, participants repeat a word out loud 
30 times until the meaning becomes separated from the phonological form of the word, making it 
temporarily inaccessible (Balota & Black, 1997; Black 2001). Following semantic satiation of an emotion 
word (e.g., “anger”), but not control words, participants are slower and less accurate to perceptually 
match two facial expressions in terms of their emotional meaning (e.g., to judge that two angry facial 
expressions have the same meaning) (Lindquist et al., 2006). The permanent impairment of access to 
emotion words also impairs emotion perception. Patients with semantic dementia, a neurodegenerative 
disease impacting word meaning, access, and use, are no longer able to sort facial emotion expressions 
based on their discrete emotional meaning (e.g., by fear, anger, disgust, sadness, etc.; Lindquist, 
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Gendron, Barrett & Dickerson, 2014). Rather, similar to children who do not yet know a variety of 
negative emotion category words, semantic dementia patients can only differentiate facial expressions 
in terms of pleasantness or unpleasantness (i.e., sort fear, anger, disgust and sad faces in a single 
unpleasant pile). Further evidence suggests that neurodegenerative patients who have difficulty 
identifying discrete emotions in facial expressions are likely to have degeneration in regions of the brain 
associated with accessing and using concept knowledge (i.e., the anterior temporal lobe and 
ventrolateral prefrontal cortex; Jastorff et al., 2016). Finally, the experimental manipulation of word 
learning alters adults’ perception of emotional facial expressions. For instance, asking adults to pair 
instances of novel facial expressions with a word alters whether new facial expressions are perceived 
categorically (Fugate, Gouzoules & Barrett, 2010) and biases perceptual memory towards the category 
exemplar that was initially seen (Doyle & Lindquist, in press).  
Together, these findings highlight the important role of emotion words in the development and 
maintenance of emotion perception insofar as emotion concepts are understood through the words 
that serve as a cue for all associated knowledge of the specific discrete emotion instance. Thus, it 
ultimately contributes to more discrete and specific experiences and perceptions of emotions in both 
children and adults. However, very little research examines how children learn that a word denotes an 
emotion concept in the first place. Some evidence suggests that parental communication and beliefs 
about emotions influence children’s emotion understanding (Castro, Halberstadt, Lozada & Craig, 2015; 
Dunsmore & Halberstadt, 1997; Garrett-Peters, Castro & Halberstadt, 2016; Halberstadt & Lozada, 2011; 
Weinberg, Tronick, Cohn & Olson, 1999) and that linguistic cues are pivotal in the acquisition of concept 
knowledge in terms of verb and adjective word learning (Becker, 2006, 2014; Becker & Estigarribia, 
2013; Hirsh-Pasek & Golinkoff, 1996; Papafragou, Cassidy & Gleitman, 2007). 
Parental communication in emotion learning 
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A large body of work examining emotion understanding in children has examined the role of the 
parents (or caregivers), with a focus on the influence of parental beliefs about emotions and how 
parents talk about emotions with their children (Dickson, Fogel, & Messinger, 1998; Dunsmore & 
Halberstadt, 1997; Ereky-Stevens, 2008; Fivush, Brotman, Buckner, & Goodman, 2000; Fogel et al., 1992; 
Halberstadt, Denham, & Dunsmore, 2001; Halberstadt & Eaton, 2002; Halberstadt & Lozada, 2011; 
McElwain, Halberstadt, & Volling, 2007; Perlman, Camras, & Pelphrey, 2008; Saarni, Campos, Camras, & 
Witherington, 2006; Sullivan, Carmody, & Lewis, 2010). Research has focused on both the frequency of 
emotion word use (Ridgeway et al., 1985; Wellman et al., 1995) and the content of language used (e.g., 
whether parents discuss causal relationships i.e., what causes certain emotions; Dunn et al., 1991; 
Widen, Pochedly & Russell, 2015). Largely, evidence suggests that the more positive discourse and 
communication of emotions between parent and child, the better the child’s verbal ability, emotional 
understanding and ultimately, social outcomes such as peer relationships (Brackett, Rivers, Reyes & 
Salovey, 2012; Dunn, Brown & Beardsall, 1991; Eggum et al., 2011). 
For instance, emotion knowledge among 3- and 4-year old children is predicted by the mother’s 
own frequency of positive emotion expression and her frequency to attend to and discuss her child’s 
emotions (Denham & Kochanoff, 2002). The frequency and diversity of conversations and discussions of 
causal events between children and their mother and siblings is positively correlated with their ability to 
recognize emotions, above and beyond their own language ability (Dunn et al., 1991). Furthermore, the 
extent to which a mother explains emotions, uses emotion words and how they respond to their child’s 
emotion (acknowledging and discussing their feelings), is a strong predictor for a child’s emotion 
understanding (Denham et al., 1994). For instance, how a mother speaks about desires influences how 
her child discusses their own and other’s mental states and their performance in identifying emotions 
from body posture or facial expressions. In particular, a mother’s emphasis on discussing her child’s 
desires at 15 months predicts the child’s language ability and emotion understanding at 24 months 
9 
(Taumoepeau & Ruffman, 2006). Additionally, among these same children, mothers’ discussion and 
reference to others’ mental states is a predictor of the child’s mental state language use (Taumoepeau & 
Ruffman, 2008).  
The influence of how parents discuss emotions with their children is perhaps most telling when 
examining gender differences in emotion understanding between male and female children (Kuebli et 
al., 1995). Across time, mothers discussed a larger range of emotions and focused on negative emotions 
more with their daughters than with their sons. At the end of the study, girls talked about emotions 
more frequently and discussed a greater range of emotions than boys. Importantly, the greater 
discussion of emotions with girls vs. boys is observed when examining both male and female parental 
figures (Fivush et al., 2000). These patterns of discourse between parents and children may be strongly 
influenced by a parent’s own beliefs surrounding emotions. Indeed, kindergarteners whose mothers 
held greater beliefs about teaching emotion language to their children had greater emotion script 
knowledge by the end of the year and were more popular with peers than those who did not (Dunsmore 
& Karn, 2004). Recent meta-analyses suggest that differences in how parents discuss emotions with 
their children results in the gender differences in emotion expression that are observed in the literature; 
the relationship between parent emotion word use with daughters and daughter’s greater emotional 
expressiveness become more apparent with age (Chaplin & Aldao, 2013; McClure, 2000).  
As evidenced thus far, it is likely that parental communication is important for driving 
improvements in emotion understanding. However, what remains unclear are the mechanisms by which 
children learn about emotion concepts from language input in the first place. Specifically, the 
components of language that may be particularly influential, above and beyond pure frequency of 
discrete emotion word exposure, remains unclear. Some evidence points to the role of conversations 
involving causal language as particularly important for emotion concept development (Dunn et al., 1991; 
Dunn, Brown, Slomkowski, Tesla & Youngblade, 1991; Russell 1990, Widen, Pochedly & Russell, 2015). 
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These conversations may provide the necessary context for emotion concept meaning in the sense that 
they occur in situations when a particular discrete emotion occurs. Indeed, children and adolescents 
perform better in emotion perception tasks when provided with situational context in the form of 
antecedents and behavioral consequences (e.g., crying, screaming), referred to as emotion scripts 
(Kayyal, Widen & Russell, 2015; Widen & Russell, 2010, 2011).   
Literature suggests that emotion words themselves are pivotal in emotion understanding, and 
improvements in children’s emotion understanding are related to how parents and caregivers discuss 
emotions and their own beliefs. Additionally, the type of conversations may be especially important for 
children’s acquisition of emotion concepts; however, no work has systematically examined what 
components of communication are driving emotion concept acquisition. A recent review discusses how 
multiple components of communication and language may be informative when perceiving emotions 
(Majid, 2012); however, no studies have explicitly examined the linguistic context in emotion learning. 
To this end, we turn to work in general word and concept learning. 
The role of linguistic cues in word learning 
Much of the experimental work on children's word learning examines how children acquire 
nouns (Bloom, 2000; Gentner, 1982; Huttenlocher & Smiley, 1987; Markman, 1994). However, in 
English, emotion concept words, are often verbs or adjectives. In the English language, verbs and 
adjectives are often predicates denoting properties of the subject (e.g., tall, cold, feels sad).1 Although 
predicates can have either a concrete or abstract meaning, they are often less discrete than nouns, 
especially in early vocabulary acquisition (Gentner, 1982). Indeed, parents and caregivers are more likely 
to provide labels for obvious and concrete concepts, often using nouns, rather than properties of an 
object or a sequence of events (Gleitman, 1990). As such, the low frequency with which predicate 
                                                          
1 The term predicate is used in the linguistic literature both to refer to the whole part of the sentence that denotes a 
property of the subject (i.e. the verb and its object, if it has one), and to refer to word categories such as verbs and 
adjectives. We refer to the latter for these studies. 
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meanings are explicitly mentioned and defined to children and the tendency for predicates to represent 
more abstract meanings may account for the time-lagged development of these predicate meanings. 
This also does not explain how they are learned (specifically, how much weight does mere frequency 
hold vs. more specific guided learning through other linguistic cues).  
This has further resulted in the investigation of how linguistic cues, in particular the syntactic 
structure in which a predicate is presented, facilitates predicate acquisition. The syntactic bootstrapping 
hypothesis posits that the configuration in which noun and verb phrases co-occur in a sentence 
facilitates the acquisition of the meaning of the verb (Fisher, Gleitman & Gleitman, 1991; Gleitman, 
1990; Gleitman, Cassidy, Nappa, Papafragou & Trueswell, 2005; Naigles, 1996). For example, a verb in 
“Sam pushed” or “Sam is pushing” denotes an event that the single individual partakes in themselves. 
However, in instances such as “Sam smiled at Lilly” in which there are two arguments, the verb (in joint 
with the preposition) indicates an action that occurs from one individual to another individual. This 
relies on the idea that when children are learning word meaning and more generally language, it is the 
syntactic structure that guides them in determining the possible meaning of the verb, by restricting the 
potential meaning options. 
A common approach testing this hypothesis presents children with novel verbs (and more 
recently, adjectives) in specific syntactic structures (“Sally is blurping” vs. “Sally is blurping Alice”). 
Children are then presented with multiple options of visual representations and tasked to point to the 
image that they believe denotes the novel verb (or adjective) (e.g., Fisher, 2002; Hirsh-Pasek & 
Golinkoff, 1996; Naigles, 1990; Yuan & Fisher 2009). After multiple trials and sentence structures, one 
can infer what information within the sentence is guiding the association between novel words and 
meanings. More recent work has extended this procedure to more abstract verb and adjective concepts, 
such as think, seem, and easy (Becker, 2006, 2014, 2015; Becker & Estigarribia, 2013; Papafragou, 
Cassidy & Gleitman, 2007).  
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Importantly, evidence suggests that more abstract verbs (e.g., think) utilize the sentence 
structure rather than the extragrammatical situational context of a sentence when learning the meaning 
of think. Specifically, it is not the context of the situation explained in the sentence that is guiding 
successful acquisition of the verb, rather it is the sentence structure itself that is guiding successful 
acquisition by providing more sequential context (Papafragou et al., 2007). Furthermore, the ability to 
use sentence structure is correlated with age, as the ability to successfully infer meaning of verbs 
associated with more obvious actions (e.g., running) begins to be consistently seen around 18-months 
(Hirsh-Pasek & Golinkoff, 1996) and the ability to infer abstract verb meaning (e.g., thinking) increases 
with age, predominantly being seen after 4-years of age (Becker, 2006, 2014). 
Taken together, this body of work points to an important role for sentence structure, used in 
complementizer with other information available in the situational context, in the process of learning 
the meanings of verb predicates. By extension, we might expect that for emotion concept labels, whose 
meanings are relatively abstract (compared to concrete concept objects such as toys), cues from the 
sentence structure are used by language learners. However, little attention has been paid to the 
potential influence of sentence structure on the acquisition of adjective meanings, and no work to our 
knowledge has assessed how children use syntactic structure to learn the meaning of emotion concept 
labels (many of which are adjectives: happy, sad, mad, etc.). There is evidence that increased verbal and 
linguistic ability (de Rosnay & Harris, 2002; de Rosnay et al., 2004; Pons et al., 2003) and details of the 
environmental contexts (Harris, Johnson, Hutton, Andrews & Cooke, 1989; Kayyal et al., 2015; Widen & 
Russell, 2010, 2011, 2013) influence a child’s inferences to the meaning of emotion concept labels. 
Additionally, children are better at identifying the emotion concepts present in a scenario (e.g., whether 
a child is sad or angry) when presented with causes and consequences of the emotion concept (Kayyal 
et al., 2015; Widen & Russell, 2010, 2011). However, this work does not explicitly examine the role of 
the sentence structure in guiding concept understanding. Similarly, though work examining emotion 
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word use through development has focused on the types of emotion words used and inferences 
children make of self vs. other emotions, none to our knowledge explicitly look at the linguistic 
information in which these concepts are learned.  
Taken together, it is likely that children utilize both linguistic information (sentence structure) 
and environmental information (experience and situational context) in the acquisition of emotion 
concept words. However, work has not explicitly tied children's ability to exploit information from a 
given sentence structure and the situational context in order to determine the meaning of a novel 
emotion concept word, nor has anyone examined the naturalistic linguistic input from adults to children 
when discussing emotions. 
Present studies 
In the present studies, we examine whether children use cues from sentence structure to 
understand the meaning of novel words as emotion concepts, and whether extragrammatical cues from 
the environment further helps them to do so. We first analyzed transcripts from naturalistic interactions 
between children and adults to examine the frequency in which emotion words are used in conversation 
with children and focus on what verb structures emotions words are discussed. Next, we conducted two 
experimental studies examining the extent to which sentence frame and environmental context impact 
children’s understanding that novel words denote emotion concepts.  
Study 1 serves as a pilot study, in which we conducted an archival analysis on transcripts from 
the Child Language Data Exchange System (CHILDES; MacWhinney, 2000), examining naturalistic input 
of emotion words from adults (parents, caregivers, experimenters) to children (ages 2-3) focusing on the 
frequency of specific emotion words used and the verb structure that emotion words are presented in 
by adults to children, and the child’s own production of emotion words. We hypothesize that the 
frequency of specific emotion word use would mirror that found in previous studies (Bretherton & 
Beeghly, 1982; Ridgeway et al., 1985; Wellman et al., 1995) with children predominantly producing 
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broad emotion words such as happy, mad, sad, and afraid. We also expect to see that adults discuss 
emotions utilizing verb structures containing “be” verbs such as is, am, are and the verb “feels” more 
frequently than other verbs, such as makes, looks or gets. This is largely due to the language commonly 
used in emotion perception studies with children that ask children to indicate how a target individual 
“feels.” 
In Studies 2-3 we experimentally manipulated the sentence frame to assess the impact on 
children’s understanding that novel words referred to emotions. In Study 2, we manipulated the 
sentence frame a novel word was presented in, to examine when the word is perceived to be an 
emotion concept as opposed to other predicate meanings such as a physical state or an action concept. 
Sentence frames were manipulated by presenting a novel word in a verb structure that limits the 
possible meaning of the word. For example, when presenting a novel word (e.g., “binty”) as the sole 
complement of the verb is (i.e., Susan is binty), the meaning of “binty” is fairly unlimited. As an 
adjective, “binty” can denote an emotion, such as “happy,” a physical state, such as cold, or even a 
physical characteristic, such as tall (note the grammaticality of Susan is happy/cold/tall). However, if 
“binty” is the complement of the verb feels (i.e., Susan feels binty), the meaning of “binty” can no longer 
denote a physical characteristic like tall (excepting figurative uses of this adjective), though it could still 
denote either an emotion (“happy”) or a temporary physical state (“cold”) (thus: Susan feels 
happy/cold/*tall). Finally, if “binty” is used within a sentence like Susan feels binty about something, the 
meaning of “binty” is further restricted to denoting a mental or emotional state; it can no longer denote 
a physical state like “cold” (Susan feels happy/*cold/*tall about something). Therefore, if children are 
utilizing these linguistic cues, the likelihood for a child to determine that a novel word is an emotion 
concept label will increase as the sentence structure becomes more restrictive. 
In Study 3, to examine the extent to which environmental context provides scaffolding in 
emotion concept word acquisition beyond sentence structure alone, we manipulated the sentence 
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frame as in Study 2 and also provided environmental context in the form of a story. Specifically, a 
“background” story was provided prior to the sentence structure manipulation. For example, prior to a 
sentence such as “Susan feels binty” a sentence such as “Susan received a gold star for her drawing” was 
provided, giving more environmental context to the listener. Across both experimental studies we 
hypothesized that older children would be more likely to perceive a novel word as an emotion concept 
label; however, as we hypothesize that sentence frames and environmental context provide specific 
cues in concept acquisition and word disambiguation, we predicted specific patterns above and beyond 
an age effect. First, if sentence frame alone is driving emotion concept label acquisition, children would 
perceive a novel word as an emotion when it is presented in a more restrictive sentence frame (Study 
2). If environmental context alone is driving emotion concept acquisition, children would perceive a 
novel word as an emotion when presented with additional environmental context, regardless of 
sentence frame (Study 3). If both sentence frame and environmental context are important, children will 
perceive the novel word as an emotion concept most frequently when presented with environmental 
context and the most restrictive sentence frame (Study 3). We reasoned that this effect would also 
increase across age as children become more adept at using linguistic and situational context to 






CHAPTER 2: NATURALISTIC SENTENCE FRAMES IN ADULT-CHILD DISCOURSE OF EMOTIONS 
In order to examine the influence of sentence structure on emotion word learning it is 
important to examine naturalistic production of emotion words and the specific sentence structures in 
which adults discuss emotions with children. To do this, a large-scaled exploratory corpus analysis on 
data from the Child Language Data Exchange System (CHILDES; MacWhinney, 2000) was conducted. We 
examine transcripts from children between 2- and 5- years of age. In particular, we examine the raw 
frequency of emotion words used by both adults and children. We additionally explore the raw 
frequency of various sentence structures and specific verbs that adults use when discussing emotions. 
Notably, we do not present the relative frequency of emotion word use and sentence structure use 
(relative to all words and all sentence structures used) as this would have required coding every aspect 
of the database utterances. As a result, we focus exclusively on the descriptive findings based on raw 
emotion utterances and do not present inferential statistics. 
Study 1 Methods 
Databases  
The CHILDES database contains multiple corpora across various languages and participant 
populations. We focus on non-clinical transcripts from the United States and Canada. Within this 
directory there are over 53 sub-directories containing study transcripts across multiple sessions and 
participants. Of these 53, we utilize data from 16 studies in which children were examined during single 
(or close in succession) sessions or longitudinal studies. Here, we specifically focus on seven longitudinal 
studies of 12 children, with the majority of sessions within the overall desired age range of 2 to 5 years. 
We specifically explore a subset of the data during years 2 and 3 of the children followed longitudinally. 
We restrict our exploration to these corpora as conversations were between the child and one (or both) 
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of their caregivers, or the same investigator(s) over the course of the study. By applying this restriction, 
we assume the utterance structures are more representative of every day discourse that the child may 
be exposed to. Some studies include transcripts when the child is not within the targeted age range, 
these transcripts were not included. We also do not explore the data of non-longitudinal samples as we 
want to observe emotion word use and sentence structures across two years within the same individual. 
The 12 children we examine are Peter (Bloom, Hood & Lightbown, 1970), Adam and Sarah 
(Brown, 1973), Shem (Clark, 1978), Tre (Demetras, 1989), Abe, (Kuczaj, 1977), Naomi (Sachs, 1983), and 
Ben, Emily Emma, Roman and Matty (Weist & Zevenbergen, 2008). See Table 1 for information on full 
age range available on CHILDES and nature of data collection.  
Searching target emotion words and sentences 
Two researchers searched each transcript for all adult and child utterances of the emotion 
words found in Table 2. These emotion words were chosen from the emotion words used by Ridgeway 
et al. (1985) and Wellman et al. (1995). In contrast to these studies we do not include any behavioral 
descriptions that imply emotions (i.e., cry, hurt, ouch etc.) and focus exclusively on emotion words. 
Importantly we look at both adult and child utterances whereas previous research has solely focused on 
child utterances. The utterance containing the emotion word and the sentence prior to and following 
that utterance were extracted to provide context for the conversation. The CHILDES database includes 
line numbers allowing researchers to go to the full transcript if immediate sentences surrounding the 
target utterance did not provide enough contextual information for proper coding. The full utterance 
containing the emotion word was entered into an excel sheet wherein it was coded on the following 
dimensions: who the speaker of the utterance is, the target of the utterance, child’s gender and age at 
the time of the utterance, the sentence type (declarative, imperative, exclamation or interrogative), 
whether or not the utterance was answering a question, and if it was a repetition. If it was a repetition, 
researchers also coded whether the utterance was a successful repetition. A successful repetition 
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required that it was an exact replica of a previous utterance in terms of verb tense and sentence 
structure. 
Researchers also indicated if the utterance was a phrase that “doesn’t count.” Phrases that were 
stock phrases, such as “Happy Birthday” or “Happy Hanukkah” or proper nouns did not count. 
Additionally, colloquial phrases or imperatives such as “afraid not” “calm down” “cheer up” and “don’t 
worry” were also marked as “doesn’t count.” We exclude the latter phrases as we believe that they may 
target a different type of emotion meaning or experience. This procedure was completed for both adult 
and child utterances.  
Upon completion, both researchers sent the utterance files to a third individual who then 
combined the two files and served as a final check to assess and resolve any discrepancies or issues in 
the coded domains and capture any missed utterances. A single utterance file was then created and sent 
to three separate researchers for full utterance coding.  
Utterance coding 
Following a check, a finalized utterance file was sent to three separate researchers. These 
researchers coded each utterance on the following dimensions: verb tense, type of verb (specifically 
what the main verb is), whether the emotion word is a predicate or modifier, as well as if the emotion 
word is used as a noun, adjective, adverb or verb. If verb tense was missing, coders indicated if it was an 
instance in which no verb was needed (i.e., “ew, gross”), or whether a verb was missing and needed 
(i.e., “I happy”).  
The sentence structure of the utterance surrounding the emotion word was then specifically 
coded into one of eight categories (see Table 3). If the utterance did not fall into one of these eight, it 
was marked as “other sentence structure.” Importantly, coders also indicated if the emotion word was 
followed by a complementizer that started a new clause or preposition used to provide additional 
constraints on what the word can me (e.g., I am happy to, I am happy that, I am happy about, I am 
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happy for). Utterances were also marked if that could follow the emotion word but was not included. 
For example, “I’m sad, you’re leaving” can have that in between “sad” and “you’re,” but is not required 
to be grammatically correct. Lastly, coders indicated if there were any other adjectives or adverbs 
around the emotion word (e.g., “very” in “very happy”). A fourth individual combined the codings and 
created a final code for each dimension. In the event that at least 2 of the 3 coders did not agree, the 
fourth individual reconciled the discrepancy. 
Study 1 Results 
Total adult and child utterances containing emotion words are found in Table 1 and 4. Raw 
frequencies of emotion utterances are further broken down by 6-month time frames for each child. 
Seventy adult utterances and 60 child utterances were classified as “doesn’t count” and not included in 
analyses. Importantly the drop in total frequency of emotion utterances from both adults and children in 
year 3 is likely due to missing data from three children. 
Frequency of emotion words  
Raw frequencies of adult and child utterances for each emotion word were gathered. 
Percentages were computed for each emotion word out of the total emotion utterances within each age 
range as well as the total time period (see Tables 5 and 6). Eight of the sampled emotion words were not 
produced in any utterances by adult or child: agitated, annoyed, cheer, cheerful, content, depressed, 
furious, gloomy. Children additionally did not produce any utterance containing calm, disgust (-ed, -ing), 
fear, frustrated, interested, jealous, upset and worry. Of the emotion words produced, across both 
years, adults produce utterances with happy (22.17%) the most, followed by scared (14.39%), mad 
(14.27%) and sad/sadness (12.62%). See Table 5 for percentages for each age. Similarly, children also 
produce utterances with happy the most (33.7%) followed by scared (17.39%), mad (15%), and 
sad/sadness (11.96%). See Table 6 for percentages for each age. This general pattern is consistent with 
the literature showing that children as young as 2-years tend to use and know these same specific 
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emotion words. Interestingly, scared and mad are produced at a similar frequency with each other by 
adults. Even when combining synonyms of each, frequencies are largely similar for Adults (mad, 
anger/angry, upset = 21.58% and scared/afraid = 21.93%). When combining synonyms for children, 
scared is still produced more frequently than mad and its synonyms (mad, anger/angry, upset = 20.43% 
and scared/afraid = 26.74%). 
Sentence structures 
Emotion words are used in declarative sentences (Adults = 60.26%; Children = 88.70%) followed 
by interrogative sentences (Adults = 37.5%; Children = 6.74%). Additionally, emotion words are more 
frequently used in the present tense (Adults = 69.46%; Children = 48.70%). Lastly, emotion words were 
almost exclusively used as adjectives by both adults and children followed by verbs (see Table 7). 
The most common sentence structure in which adults use emotion words when speaking to a 
child is (pronoun or noun) + verb + [emotion word] (i.e., “The hippopotamus looks happy,” “He is mad”; 
63.68%). Following this the next most common sentence structure produced by adults is verb + 
(pronoun or noun) + [emotion word] (i.e., “was she mad at you”; 14.5%). The latter is mostly used in 
questions and the frequency is consistent with the finding that interrogative sentences are the second 
most frequent type of utterance with emotion words produced by adults. Lastly, the next two most 
frequent sentence structures are [emotion word] + noun (“Happy monkey”; 6.84%) and verbNegation + 
emotion word (“Doesn’t look very happy”; 5.90%). Both are likely used frequently to describe instances 
of an object feeling a particular way and the adult either confirming so, or indicating when a child may 
have perceived the wrong emotion. Percentages were computed from total emotion word utterances. 
Although informative in terms of general sentence structure, perhaps more telling is the specific type of 
verbs used when discussing emotions. For all sentence structure frequencies and percentages, see Table 
8.  
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Specific verbs. To examine the specific verbs used, frequencies were computed for each. 
Importantly, there were instances in which no verb was included (i.e., instances of a single emotion 
word or a child whose utterance was missing a verb); thus, percentages are created of the total set of 
utterances that contain verbs. Utterances predominantly included a “be” verb (Adults = 71.58%; 
Children = 53.04%). Among these verbs, is (Adults: 34.27%; Children: 35.27%) and am (Adults: 18.78%; 
Children: 21.31%) were most frequent (percentages computed from the total emotion utterances 
containing be verbs). Of the other verbs used, feels (and its variations) were not used frequently by 
adults (1.30%), rather get (6.60%), look (4.13%) and make (3.07%) were more frequently used when 
discussing emotions. There were also few instances in which passive or active voice was used with both 
a be verb and other main verb (i.e., “I got scared”). For all raw frequencies and percentages, see Tables 
9, 10 and 11. 
Additional features of utterances.  
Lastly, we were interested in the frequency of complementizers and prepositions following 
emotion words. Complementizers and prepositions provide additional constraints on what words may 
mean, and in the context of emotions provide information on the experiencer or cause of the emotion. 
For example, in “Sam feels happy about the show”, the inclusion of about, provides additional 
constraints on potential meaning to the listener, that the show is eliciting the emotion in Sam. Thus, we 
explore the frequency in which complementizers and prepositions are used with emotion words (see 
Table 12 for all frequencies and percentages). Here, percentages are computed in regards to the total 
utterances containing complementizers or prepositions following the emotion word, not total emotion 
utterances. Adults predominantly use of (19.11%), that (13.78%), at (13.33%), to (11.56%), about 
(10.22%), and because/since (8.89%) when including a complementizer or preposition in an emotion 
utterance. The frequency of of was unexpected, however, 100% of the utterances with of contained the 
words afraid, fear and scared. Utterances with at also only contained two emotion words, happy and 
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mad. Utterances containing a larger range of emotion words were that, to, about and because. See 
Table 13 for information on emotion words with each complementizer or preposition. Importantly, that 
and about were used with the largest range of emotion words.  
Study 1 Discussion 
 This exploratory archival analysis provides preliminary information on what type of sentence 
structures children are exposed to when learning about emotion words starting at age two. Although 
the sample is small and contains two years, it is a first step to a larger text analysis in which we can 
further assess how adult sentence structure and utterances may influence children’s own emotion word 
use and understanding. The frequency of emotion word use of both adults and children reflects the 
pattern seen in the literature with children predominantly producing happy, scared, mad, and sad to 
describe their emotional states and the emotional states of others. Unexpectedly, scared was produced 
at a higher frequency within 2- and 3- year olds than previous research would suggest (Widen, 2013), 
however, this appeared to be similar to that of the production seen in both Ridgeway et al (1985) and 
Wellman et al (1995).  
 In terms of sentence structure, adults typically use simple sentence structures that largely have 
one argument when discussing emotions (i.e., “Sam is happy”). The verbs used are predominantly be 
verbs, such as is and am. Surprisingly, feels was not a common verb used when discussing emotions. This 
was unexpected as most of the literature uses the word feels in emotion understanding tasks. In 
instances in which there are two arguments, adults predominantly use of, however utterances involving 
of involve the emotion word scared or afraid. At, to, that and about were used more frequently with a 
larger range of emotion words. Further analysis of emotion language input is needed for later ages. 
 Although this data is not inferential, the patterns inform us of sentence structures that adults 
predominantly use when discussing emotions. Using this information, we conducted two experimental 
studies manipulating the sentence structure in which novel words are presented to see under what 
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circumstances children learn to associate novel words with emotion concepts over an action or physical 
state. We specifically utilize is, as this is a be sentence structure that we found to be most commonly 
used in naturalistic conversations with 2- and 3- year olds. We also include sentence structures with 
feels. This structure was used less frequently than is but unlike get, look and make, feels can be used 
with any emotion adjective and can pertain to both emotion experience and perception (can be used in 
“I feel mad” and “the dolly feels mad”). Feels is furthermore used frequently in other studies of emotion 
understanding. Lastly, in a third sentence structure manipulation we add about as a preposition 
providing additional constraints in what the word could possibly mean. Although other prepositions and 
complementizers were found to be more frequently used, about was used with the largest range of 
emotion words. Our goal was to experimentally manipulate the presence of these sentence structures 







CHAPTER 3: SENTENCE STRUCTURE ALONE DOES NOT FACILITATE EMOTION WORD LEARNING 
 
 To examine the influence of sentence frame on novel emotion concept word acquisition, 
children viewed pre-recorded videos of puppets talking about an alien. In the course of their 
conversation, the puppets introduced a novel word. Alien prompts were used both to engage children’s 
interest and to limit any undue influence of already known human emotion concept words via Mutual 
Exclusivity (Clark, 1987; Hutchinson, 1986; Markman, 1994). The use of aliens thus allowed the framing 
of the novel words as new “alien words.” Following the video, children completed a picture pointing task 
wherein they indicated which image corresponded to the meaning they attributed to the new alien 
word. Thus, we are able to examine the frequency with which an emotion image is chosen over a 
physical state or action image. This was our index of children’s interpretation that a novel word is an 
emotion concept, rather than a physical state or action concept. 
Study 2 Methods 
Participants 
One hundred forty children participated in the study at the Museum of Life and Science in 
Durham, NC. Children who did not meet our a priori inclusion criteria were excluded from further 
analysis. Four were not within our desired age range (i.e., were siblings of other children who 
participated). Two additional children were removed from the analysis because they lived in households 
in which languages other than English were spoken greater than 50% of the time; we reasoned that in 
the case of bilingual children our sentence structure manipulation would be less effective since those 
children might regularly experience more varied sentence structures. Two children were removed from 
analysis because their parent/guardian reported that they had a learning disability on the parent 
questionnaires. An additional 12 children started, but did not complete the video task because they 
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either stopped participation part way through (n = 9) or failed the screening task (n = 3). The final 
sample consisted of 120 (Mage = 3.84, SDage = .74; 64 female) children: 44 3-year olds (25 female), 51 4-
year olds (27 female), and 25 5-year olds (12 female).2  
Children completed the study individually with a single experimenter. A second experimenter 
observed the interaction and answered any parent/guardian questions. Parents and/or legal guardians 
completed a packet of questionnaires regarding their child’s home life and development. Sixteen 
individuals did not report family income; of the 104 who did, 17.3% reported a household income < 70K, 
21.2% reported between 70K and 100K, 30.8%, between 100K and 150K and 30.8% reported 150K or 
higher. Twenty-three individuals did not report the race/ethnicity of one or both parents. Of the 97 who 
did, 83.5% of the children were Caucasian/white, 13.4% multiracial, 2.06% African American and 1.03% 
Asian. 
Materials 
Novel Word Videos. Children viewed videos of two animal hand puppets conversing (see Table 
14 for general dialogue), followed by a picture pointing task with three image options. These brief 
dialogues were modeled after those used by Yuan and Fisher (2009) and Arunachalam and Waxman 
(2010) in a syntactic bootstrapping study with 2-year olds. Videos were on average 16s long and 
contained voices from two out of four different individuals. Voice identity was quasi-randomly 
distributed across all videos. Prior to the experiment, each child completed three screening trials. Each 
screening trial had a single video that discussed an alien engaging in an action (i.e., “I know an alien who 
likes to eat pizza”) and an accompanying descriptive sentence using the verb Is (i.e., Point to where the 
alien is eating pizza!”). To continue, children had to correctly answer at least two trials (e.g., point to the 
                                                          
2 Since the museum's staff wished to create an atmosphere of inclusivity, we permitted all interested children to 
participate in the task. Children were excluded posthoc only for the reasons listed above (out of age range, not 
monolingual, learning impairment, etc.), i.e. reasons that would have led to them not participating if we had 
prescreened them for eligibility, and if they failed the formal task screening trials, as that was a natural break in task. 
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picture of the alien eating pizza and not to the distractor pictures), demonstrating that they can watch a 
brief video accompanied by a verbal description and point to a picture that matches the description. 
In the subsequent experimental trials, children watched the hand puppet videos with puppets 
conversing and introducing a novel word (“binty,” “daxy,” “strupy,” “moky,” “joomy,” “gorpy,” “reksy,” 
“tropy”) four times using one of the following sentence frames:  
Is: The alien is [novel word] 
Feels: The alien feels [novel word]. 
Feels about: The alien feels [novel word] about something.3 
Each child was presented with the same sentence frame for all experimental trials and no novel word 
was repeated across trials. Each experimental video and novel word was presented in random order.  
In between each experimental trial was a filler trial containing the verb Is and a novel word 
ending in -ing (piffing, tayving, serding) to indicate a verb. The filler trials were included to give children 
a break from the experimental trials and will not be further discussed. Over the course of the session, 
each child saw 10 videos (3 screening, 4 experimental, 3 filler). 
Picture Pointing Task. Following each video, a screen containing auditory instructions with 
accompanying text instructed the child to “Point to where the alien [sentence frame] [novel word].” The 
voice from a single individual was used in the auditory instruction. Children then saw three images of a 
cartoon alien presented in a random array, with each image depicting the alien expressing an emotion, a 
physical state, or engaging in an action (see Table 15 for list of image types and Figure 1 for sample trial). 
Children were instructed to point to the image that corresponded to the novel word. Their choice served 
as the dependent variable. Three alien identities were used in screening trials. Four different alien 
identities were used for the experimental and filler trials, with the limitation that each experimental trial 
                                                          
3 For the Feels About conditions, story endings were: “about brushing his teeth”, “about cleaning her room”, “about 
eating cookies,” and “about playing games.” The picture pointing task instructed kids to “point to where the alien 
feels [novel word] about something.” 
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employed a different alien (thus, the same alien may have been seen in both an experimental trial and a 
filler, but not in two experimental trials).  
Parent questionnaire. As the child completed the computerized task, parents and/or legal 
guardians completed a voluntary paper questionnaire. Information was gathered on the child’s birth, 
including date, location and whether the mother’s pregnancy was normal. Children’s general 
communicative and linguistic development was measured including any information on whether the 
child had been evaluated for speech problems or learning disabilities, and a rudimentary number of 
spontaneous word production. Information on familial language was gathered, as well as whom the 
child lived with. Parental race/ethnicity, place of birth and native language, education, career, and 
household income were also gathered. The first was used as a measure of child race/ethnicity. 
Procedure 
This study was approved by the University of North Carolina Institutional Review Board. Parents 
of children who appeared to be of 3–5 years of age were approached at the museum and asked if their 
child would like to participate in a short video task on word learning and emotions. Children were told 
that it was a game involving aliens. Following the parent/legal guardian’s consent, the experimenter 
spent the first few minutes getting to know the child and obtaining verbal assent. The experimental task 
was administered on a laptop computer via Qualtrics. 
Children who failed two or more of the three screening trials were thanked for their time and 
told that the game was over. If children passed the screening trials, the experimenter then introduced 
the experimental task by saying, “You’re doing great! Let’s keep playing this game! Now we’re going to 
watch some more videos with aliens. These videos are going to have a special alien word and I need help 
to figure out what that word means! Do you want to play/Are you ready?” If the child wanted to 
continue, the experimenter then played the first experimental video containing a novel “alien” word 
followed by a screen with visual and auditory instructions for the picture pointing task. Once an image 
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was chosen, the experimenter confirmed the choice and made the selection by clicking the radio button 
beneath the image the child chose. If a child was hesitant, the experimenter encouraged them up to 
three times before continuing to the next trial. Following the video task, children had the option to 
complete an additional task, not discussed here. For their participation, children received a hand stamp 
and temporary tattoo. 
Study 2 Results 
To examine the impact of Sentence frame and Age on Image choice, mean proportions of each 
Image choice type were created across trial types (i.e., mean proportion of emotion images chosen 
across all experimental trials).4 Mean proportions of each image type were first compared to chance 
level responding of .33 (33%) using a one-sample t-test. Action images (M = .22, SE = .02) were chosen 
significantly less than chance, t(119) = -5.39, p < .001. State images (M = .42, SE = .02) were chosen 
significantly more than chance, t(119) = 4.06, p < .001. Emotion images (M = .35, SE = .02) were chosen 
around chance level, t(119) = .80, p = .43. 
To examine our main hypothesis that sentence frame and age would interact to influence 
children’s image choice, we conducted a 3 (Image choice: emotion, action, physical state) x 3 (Sentence 
frame: is, feels, feels about) x 3 (Age: 3, 4, 5) mixed model ANOVA with mean proportions of Image 
choice as a within subjects factor and Sentence frame and Age as between subjects factors. To control 
for the effects of participant gender and screening trial performance, we also conducted a 3 (Image 
choice: emotion, state, action) x 3 (Sentence frame: is, feels, feels about) x 3 (Age: 3, 4, 5) mixed model 
ANCOVA with gender and performance on the screening trials as covariates. Findings were largely 
identical across the two analyses so we report the more conservative ANCOVA findings. Findings from 
the ANOVA are available in online supplemental materials. 
                                                          
4 Seven children had technical difficulties during 1 or 2 trials. Their mean proportions were adjusted in that their 
proportions are out of the number of completed trials (2 or 3) rather than the total number of experimental trials (4). 
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See Table 16 for all effects; we discuss only significant effects and predicted effects here. First, 
we found a main effect of Image choice, F(2, 218) = 3.35, p = .04. Children chose physical state (M = .43, 
SE = .02, 95% CI [.39, .48]; p < .001) and emotion (M = .36, SE = .02, 95% CI [.31, .41]; p < .001) images 
significantly more than action images (M = .20, SE = .02, 95% CI [.17, .24]). Children chose physical state 
images marginally more than emotion images (p = .095). This finding may reflect the fact that physical 
state images were more salient to children because they sometimes contained different colored skin 
(e.g., cold blue skin), bandages, and other salient details that the action and emotion images did not 
contain. 
The main effect of Image choice was qualified by a significant interaction between Image choice 
and Age, F(4, 218) = 2.61, p = .04 (Figure 2), suggesting that as children age they are more likely to 
choose emotion images, and even less likely to choose action images. Simple effects show a significant 
effect of Age on action images, F(2, 109) = 5.64, p = .005. Pairwise comparisons reveal that 3-year olds (p 
= .001) and 4-year olds (p = .028) chose action images significantly more so than did 5-year olds. Five-
year olds chose emotion images marginally more so than 3- (p =.1) and 4-year olds (p = .09), indicating 
that the tendency to choose the correct emotion images increased with age. Physical state images were 
chosen about equally between all ages. 
There was a marginal interaction between Image choice and Sentence frame, F(4, 218) = 2.01, p 
= .09, suggesting that as predicted, children relied on more restrictive sentence frames to inform image 
choice (Figure 3). Simple effects revealed that the proportion of trials in which emotion images were 
chosen was marginally influenced by the Sentence frame, F(2, 109) = 2.79, p = .066. Pairwise 
comparisons demonstrated that emotion images were chosen significantly more in the Feels About than 
the Feels condition (p = .026), but not significantly more than in the Is condition (p = .64). The proportion 
of emotion images chosen during Is trials was marginally more than during Feels trials (p = .09).  
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We did not find the predicted 3-way interaction between Image choice, Age, and Sentence 
frame, suggesting that Age and Sentence frame did not interact to impact children’s image choice. 
Instead, Age and Sentence frame separately moderated image choice. 
Study 3 Discussion 
 Results reveal that both age and more restrictive sentence frames influence children’s tendency 
to perceive a novel word as denoting an emotion as opposed to a physical state or action. Across all 
ages, there was a bias for children to choose a physical state image over an action image. Recall that all 
of our novel words ended in -y (“daxy,” “joomy,” “binty”), and words ending in this sound are 
prototypically adjectives (“happy,” “bouncy,” “rosy,” “furry,” “smelly”), which (canonically) label 
attributes. Actions, instead, are typically labeled by verbs and verbs can end in -ing. Although we do not 
know independently whether English-speaking children associate words ending in -y with attributes 
and/or the category of adjectives, there is literature showing that by age 18 months children know to 
associate words ending in -ing with actions (He & Lidz, 2017). In contrast, the bias towards choosing the 
physical state (as opposed to the emotion) may reflect increased salience of these images to children as 
physical state images often contained other potentially interesting details such as areas of differently 
colored skin, bandages, etc. It is also a possibility that physical state images were more salient to 
children because these categories are acquired earlier in development. That is, children may learn to 
label feelings of pain, hunger, warmth, etc. prior to emotions. In fact, work suggests that children 
around the age of 3 produce internal-state words of perception, physiology, and volition more 
commonly than emotion and moral terms (Bretherton & Beeghly, 1982). Importantly, perceptual and 
physiological terms included items like smell, feel, cold, hot, hurt, hungry, thirsty, sleepy, and sick, which 
our physical state images depicted. 
Critically, children’s tendency to choose images was separately moderated by both Age and 
Sentence frame. With increasing age, children became more likely to choose the emotion image, and 
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less likely to choose the action image. The increase in emotion image choice with age may reflect the 
fact that as typically-developing children increase their linguistic and verbal ability, they also become 
better at emotion understanding and perception (Astington & Jenkins, 1999; Bretherton & Beeghly, 
1982; Cutting & Dunn, 1999; Harris et al., 2005; Wellman et al., 1995). Indeed, the ability to draw mental 
state inferences about others increases over the 3–5 year age period (Bretherton & Beeghly, 1982; de 
Rosnay & Harris, 2002; de Rosnay et al., 2004; Pons et al., 2003; Ruffman, Slade & Crowe, 2002).  
In addition to an age effect, we found that sentence frame marginally impacted image choice. 
The fact that emotion images are chosen the most in the Feels About condition, that physical states are 
chosen the most in the Feels condition, and that Action images are chosen the least in the Feels About 
condition may reflect children’s ability to use sentence frame restrictions to home in on abstract word 
meanings (Becker, 2015; Gleitman et al., 2005; Papafragou et al., 2007). The pattern of findings was not 
exactly as predicted, insofar as children chose the emotion image equally in the Feels About and Is 
conditions, for instance. Yet since the Is sentence frame is compatible with an emotion adjective (Jane is 
happy), this result serves as a reminder that in the absence of other contextual information, sentence 
structure is merely a partial cue to abstract qualities such as emotions. 
 Contrary to our predictions, image choice, age, and sentence frame did not interact. The lack of 
a predicted 3-way interaction could reflect the fact that children needed more information to 
adequately judge the meaning of novel emotion words. We reasoned that this additional information 
might be the environmental context in which the word occurs. We thus ran Study 3, where we included 






CHAPTER 4: SITUATIONAL CONTEXT IN JOINT WITH SENTENCE FRAMES FACILITATE EMOTION WORD 
LEARNING 
 
Study 2 suggests that older children are more likely than younger children to perceive a novel 
word as labeling an emotion, and that the specific sentence frames we manipulated may provide 
additional cues for emotion word learning. However, the pattern of findings suggests that sentence 
frame alone may be an insufficient input for determining the meaning of a novel word as an emotion. 
Research on emotion concept development demonstrates that children rely on the environmental 
context, including the causes and consequences of an emotion when determining the meaning of an 
emotional facial expression (Kayyal et al., 2015; Widen & Russell, 2010, 2011). Thus, we reasoned that 
including environmental cues in our videos would provide extra scaffolding in emotion concept word 
acquisition. 
To achieve this end, children in Study 3 viewed videos of a cartoon alien experiencing emotional 
situations. Emotional situations were created by providing a brief story that highlighted a positive or 
negative discrete emotional experience for the alien (the alien was happy, sad, afraid, mad, excited, 
disgusted, or surprised), prior to the introduction of the novel word in the target sentence structure. 
Stories were kept short to limit undue influence of other information and to keep the child’s attention. 
For an example of video images and stories, see Figure 1 and Table 17. We predicted that with this 
additional information, we would observe a 3-way interaction such that older children would be more 
likely to choose emotion images when the sentence structure was maximally restrictive. 
Study 3 Methods 
Participants 
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One hundred forty-seven children participated in the study. Nine were not within our desired 
age range. Seven lived in households where languages other than English were spoken greater than 50% 
of the time, and one was later found to have a learning disability as reported by their parent/guardian in 
the parent questionnaires. Eighteen children did not complete the video task either due to screening 
trials failure (n = 9) or opting not to continue in the midst of the task (n = 9). The final sample consisted 
of 113 (Mage = 4.04, SDage = .77; 45 females) children: 31 3-year olds (8 female), 46 4-year olds (26 
female), and 36 5-year olds (11 female). 
Children completed the study individually at the Museum of Life and Science in Durham, NC, 
with a single experimenter. A second experimenter observed the interaction and answered any 
parent/guardian questions. Parents and/or legal guardians completed a voluntary packet of 
questionnaires identical to that in Study 2. Twelve individuals did not report family income; of the 101 
who did, 20.8% reported a household income < 70K, 28.7% between 70K and 100K, 26.7% between 
100K and 150K and 23.8%, 150K or higher. Sixteen parents/guardians did not fill out the race/ethnicity 
information for one or both parents. Of the 97 who did, 82.5% of the children were Caucasian/white, 
14.4% multiracial, 1.03% African American, 1.03% Asian and 1.03% Hispanic. 
Materials 
Novel word videos. Children viewed videos of an alien cartoon character with a narrator 
describing a short story. Videos were created using GoAnimate (http://www.goanimate.com) and were 
on average 23.85s. A single individual narrated the story for all videos. As in Study 2, prior to the 
experiment, each child completed a screening task consisting of three screening trials. The screening 
video scripts were similar to those in Study 2, but now had a single narrator, a name associated with the 
alien, and a cartoon accompanying the auditory stimuli. Children who failed 2 or more of the 3 screening 
trials were thanked for their time and told that the game was over.  
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During the experimental trials, children watched seven videos with accompanying narration: 
each video employed a different novel word (“daxy,” “moky,” “reksy,” “binty,” “gorpy,” “joomy,” 
“tropy”) in one of three between-subject experimental sentence frames (Is, Feels, Feels about). Each 
alien character in the video had a neutral expression. Aliens, video stories and novel words were fully 
randomized such that no single alien, story, or word were consistently paired together. In contrast to 
Study 2, the novel word was presented twice (rather than four times) in the video and a third time 
(rather than fifth time) in the picture pointing task instructions (see Table 4 for sample stories and Figure 
1 for a sample trial). A total of 7 experimental trials of a single alien identity were presented. We 
reasoned that variation across videos (i.e., seeing aliens and stories) would be sufficiently attention-
capturing for children so we did not include filler trials to maintain their attention. Each story elicited 
one of seven emotions (happy, sad, afraid, mad, excited, disgusted, or surprised). All sessions began with 
the happy story followed by the remaining 6 emotions in randomized order. We modeled this method 
after other developmental research on emotion (Russell & Widen, 2002a, 2002b; Widen & Russell, 
2010). In these studies, happy trials are presented first because happiness is a well-understood emotion 
concept for 3–5 year olds; it is assumed that receiving a more difficult emotion concept first might 
discourage children.  
Picture pointing task. Cartoon alien images were identical to those in Study 2 (Table 15); 
however, each matched the alien seen in the video, where s/he was given an identifying name 
(screening trials: Chrysanthemum, Magenta, Frebedo; Experimental trials: Palooza, Chromia, Wazu, 
Xylobean). Female participants viewed either Palooza or Chromia (the "female" aliens) and male 
participants viewed either Wazu or Xylobean (the "male" aliens) on the assumption that children might 
show prefer same-gender characters. All children saw Chrysanthemum, Magenta and Frebedo for the 
screening trials. During the picture pointing task, images of the aliens displaying a particular emotion, 
action, and physical state image appeared only once throughout the seven trials such that no image was 
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repeated (e.g., children saw a happy alien on only one trial throughout the experiment). The emotional 
image depicted always matched the story (e.g., children saw a happy alien for a story describing 
happiness) but the particular action and physical state seen were randomly displayed. 
Procedure 
This study was approved by the University of North Carolina Institutional Review Board. The 
procedure was identical to Study 2, save that participants saw videos of the alien scenarios, rather than 
videos of puppets holding short conversations. 
Study 3 Results 
As in Study 2, mean proportions of each image choice type were calculated across trial types 
(i.e., mean proportion of emotion images chosen across all experimental trials).5 Mean proportions of 
each image type were first compared to chance level responding of .33 (33%) in a one-sample t-test. 
Action images (M = .17, SE = .02) were chosen significantly less than chance, t(112) = -10.59, p < .001. 
Emotion images (M = .50, SE = .02) were chosen significantly more than chance, t(112) = 7.39, p < .001. 
Physical state images (M = .33, SE = .02) were chosen around chance level, t(112) = .16, p = .87. 
A 3 (Image choice: emotion, state, action) x 3 (Sentence frame: is, feels, feels about) x 3 (Age: 3, 
4, 5) mixed model ANOVA was conducted with Image choice as a within subjects factor and Sentence 
frame and Age as between subjects factors. As in Study 2, we also computed a 3 (Image choice: 
emotion, state, action) x 3 (Sentence frame: is, feels, feels about) x 3 (Age: 3, 4, 5) mixed model ANCOVA 
with Image choice as a within subjects factor and Sentence frame and Age as between subjects factors, 
including participant gender and performance on the screening trials as covariates. Findings were largely 
identical across the two analyses so we report the more conservative ANCOVA findings. See online 
supplemental materials for the ANOVA findings. 
                                                          
5 One child experienced technical difficulties during one trial, thus, their mean proportions were adjusted to be out 
of the number of completed trials 6 rather than 7.  
 
36 
See Table 18 for all effects; We discuss only the significant effects and predicted effects here. As 
predicted, and as in Study 2, there was a significant interaction between Image choice and Age, F(3.73, 
190.38) = 8.29, p < .001 (Figure 4). Emotion images were chosen more by older children, and both State 
and Action images were chosen less by older children. Simple effects reveal significant age differences in 
the proportion of trials in which emotion images were chosen, F(2, 102) = 12.63, p < .001, action images 
were chosen, F(2, 102) = 5.65, p = .005, and state images were chosen, F(2, 102) = 4.56, p = .012. 
Pairwise comparisons reveal that the 5-year old children chose emotion images on a significantly greater 
proportion of trials than 4- (p = .013) and 3- (p < .001) year olds. 4-year olds chose emotion images 
significantly more than 3-year olds (p =.006). Three year olds chose action images significantly more 
than 4- (p = .03) and 5- (p = .001) year olds. Four- and 5- year olds did not differ significantly in the 
proportion of Action images chosen (p = .18). Three-year olds chose state images significantly more than 
5-year olds (p = .003). Three and 4-year olds did not differ significantly in the proportion of trials in 
which they chose state images (p = .12). Although it did not reach conventional levels of significance, 
mean differences suggest a trend whereby 4-year olds chose state images more than 5-year olds (p = .1). 
Critically, as predicted, we found a 3-way interaction between Image choice, Age and Sentence 
frame, F(7.47, 190.38) = 2.49, p = .016 (Figure 5). To further probe this interaction, we examined the 2-
way interaction between Sentence frame and Image choice for each age-group. There was no 
interaction between Sentence frame and Image choice for 3-year olds, F(4, 52) = .41, p = .80, suggesting 
that 3-year olds were unable to use the sentence frame to guide their choice of images. However, there 
was a significant interaction between Sentence frame and Image choice for 4-year olds, F(3.80, 77.99) = 
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2.67, p = .046 and a marginal interaction between Image choice and Sentence frame for 5-year olds, 
F(2.79, 43.24) = 2.14, p = .11)7 (see Figure 5 for means).  
Examination of the simple effects for 4-year olds reveal that emotion images were selected to a 
different degree based on Sentence frame, F(2, 41) = 3.37, p = .04. Pairwise comparisons reveal that 4-
year olds chose emotion images significantly less in the Is frame than the Feels frame (p = .013), but not 
the Feels About frame (p = .13). Emotion images did not differ between Feels and Feels about (p = .17). 
Four-year olds thus chose emotion images similarly across Feels and Feels about sentence frames and 
least in Is sentence frames. Simple effects also revealed that 4-year olds chose action images to a 
different degree based on Sentence frame, F(2, 41) = 3.90, p =.028. Pairwise comparisons demonstrated 
that 4-year olds chose action images significantly more in Is frames than Feels frames (p = .014) and 
Feels About frames (p = .017). Sentence frame does not influence the proportion of trials in which state 
images are chosen, F(2, 41) = 1.00, p = .38. 
Examination of the simple effects for 5-year olds reveals that emotion images were selected to a 
marginally different degree based on Sentence frame, F(2, 31) = 2.70, p = .08. Pairwise comparisons 
reveal that 5-year olds chose emotion images marginally more in Is frames than Feels frames (p = .083). 
Additionally, 5-year olds chose emotion images marginally more in the Feels About frame than the Feels 
frame (p = .06). 5-year olds chose emotion images about equally in Is and Feels About frames. 
Study 3 Discussion 
Study 3 revealed that when children could draw on environmental context, Age interacted with 
Sentence frame to alter image choice. When the environmental context suggested that a novel word 
referred to an emotion concept, the Sentence frame influenced image choices for 4- and 5-year olds. 
                                                          
6 Mauchly’s test indicated that the assumption of sphericity was violated, χ2 (2) = 8.81, p = .012, therefore degrees of 
freedom were corrected using Huynh-Feldt corrections follow Girden’s (1992) suggestion based on Greenhouse-
Geisser estimate, ε = 0.84, being greater than .75. 
7 Mauchly’s test indicated that the assumption of sphericity was violated, χ2 (2) = 17.06, p < .001, therefore degrees 
of freedom were corrected using Greenhouse-Geisser corrections follow Girden’s (1992) suggestion based on 
Greenhouse-Geisser estimate, ε = 0.70, being less than .75. 
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Three-year olds were unable to use the sentence frame to help guide their image choices, however. 
Four-year olds were more likely to choose emotion images in the Feels and Feels about conditions than 
in the Is condition, whereas 5-year-olds recognized that emotion images were appropriate in all 
conditions.  
Interestingly, we observed an unexpected pattern within the Feels condition. As expected, 
emotion images were chosen more in the Feels condition than action or state images; however, they 
were also chosen more in the Feels condition than in the Feels About condition for 3- and 4-year olds. 
Additionally, 5-year olds chose emotion images less in the Feels condition than in both the Is and Feels 
About conditions; the difference in emotion image choice between the Is and Feels About conditions did 
not significantly differ for five-year olds. Together, these findings suggest that “Feels About” may not be 
a useful cue for 3- and 4- year olds, for whom feeling an abstract state that is in response to an unknown 
cause might be too complicated of a mental state inference. In contrast, 5-year olds used Feels About 
easily and to the same extent as Is to infer that a novel word referenced an emotion concept. These 
older children may show a bias towards choosing emotional images when the story context supports it, 
even in the least restrictive “Is” condition. It is unclear why 5-year olds did not choose emotions as 
frequently in the “Feels” condition as in the “Feels About” and “Is” conditions, but this finding may be 
related to the fact that 5-year olds are beginning to use more complex sentence structures, such as Feels 







CHAPTER 5: THE ROLE OF LANGUAGE AND SITUATIONAL CUES IN EMOTION WORD LEARNING 
 In an initial exploratory archival analysis, we find that both adults and children typically use 
broad emotion words such as happy, sad, scared and mad, replicating previous findings (Ridgeway et al., 
1985; Wellman et al., 1995; Widen, 2013). We note that the distribution of children’s emotion word use 
largely mirrors that of the adults. It could be a consequence of repetition, or could reflect the fact that 
children use the words they hear from adults in conversation. We also find that adults most frequently 
discuss emotions using simple sentence structures containing a “pronoun/noun + verb + emotion word”. 
Additionally, be verbs are most frequently used. This finding is interesting as most emotion 
understanding studies with children utilize the verb “feels” in task instructions, when in fact, in 
naturalistic settings, the verb feels is used less frequently than the verbs get, look, and make. 
Importantly, we do find that complementizers and prepositions are used to provide additional 
constraints on possible word meaning, and of these complementizers and prepositions, that and about 
are used the most frequently with a broader range of emotion words. 
Utilizing the information gathered in terms of common verb structures used with emotion 
words, we examined across two experimental studies (Studies 2 and 3) the extent to which both 
linguistic cues and environmental context are important in children’s understanding that novel words 
denote emotion concepts, as opposed to physical state or action concepts. Study 2 provided preliminary 
evidence that sentence frameworks may be informative and provide children with information about 
the meaning of novel emotion concept words. A marginal interaction between Image choice and 
Sentence frame suggests that emotion images are chosen more frequently by children in more 
restrictive sentence frames. We also observed that older children are more apt to infer that a novel 
word denotes an emotion concept than younger children. The second study further examined the role 
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of sentence frames and environmental context, revealing that environmental context provides 
additional scaffolding in perceiving novel words as emotion words. Unlike Study 2, we observed a 
predicted 3-way interaction between Image choice, Age, and Sentence frame in Study 3. Sentence frame 
guided the selection of emotion images over physical state or action images for older (4- and 5-year old) 
children, but not 3-year olds.  
One explanation of our findings is that they are separately and simultaneously driven by the 
development of emotional understanding and syntactic bootstrapping. In this sense, children would be 
developing the ability to understand that others have mental states alongside the separate ability to use 
syntactic bootstrapping to make meaning of novel predicate words. Another possibility is that both of 
these abilities—emotion understanding and syntactic bootstrapping—are underlain by the more basic 
ability to recognize that others have mental states. Without the ability to draw mental state inferences, 
3-year-olds are unlikely to correctly understand what type of mental state the alien in the story is 
experiencing. By the same token, without the ability to draw more complex mental state inferences 
about others, 3-year-olds may be unable to come to the conclusion that adults are using sentence 
framing to convey a specific meaning. Although research suggests that emotion understanding and 
mental state inferences, such as beliefs, may follow a similar developmental trajectory (Bretherton & 
Beeghly, 1982; Cutting & Dunn, 1999; Dunn et al., 1991; Harris et al., 1989; Weimer, Sallquist & Bolnick, 
2012), more research should examine the simultaneous development of mental state inference, 
emotional understanding, and syntactic bootstrapping and the extent to which they rely on shared or 
separate cognitive processes. 
Limitations and Future Directions 
Given that this is the first study to our knowledge to examine how children learn novel emotion 
word meanings, it is not without limitations. One limitation was the usage of sentence frames that may 
not reflect those used most frequently in daily life for 4- and 5-year olds. As evidenced from Study 1, in 
41 
daily life, emotion words are presented to children in a number of different sentence frames. Although 
the verb structures used in Studies 2 and 3 are built off of previous literature and findings from Study 1, 
it is likely that children are not exposed to emotion words within is, feels, or feels about sentence frames 
with equal frequency. Additionally, it is important to extend the archival analysis to explore the full age 
2 to 5 age range to be able to examine any important changes in sentence structure and verbs with age. 
Lastly, it is important to examine the frequency in which these sentence structures, complementizers 
and prepositions are used by adults with other abstract words denoting other mental states. 
 Another limitation of our study concerns the sample used in the present studies. In both Study 2 
and Study 3, a large portion of the participants are from high socioeconomic households. Evidence 
suggests that socioeconomic status is influential on learning and developmental trajectories in general 
(Bradley & Corwyn, 2002; Hoff, 2003). The sample and findings should thus be extended to other 
populations, where both emotional and linguistic development might be more variable. Additionally, 
based on conversations with parents/legal guardians following the study, some children were involved 
in school programs focusing on emotion development and understanding, which may have improved 
their performance in our task, overall. 
Another limitation of our study was the stimuli used. We focused on alien stimuli in the present 
experiments for several reasons. First, we were concerned that using human stimuli might cause 
children to infer that a new word could not name a human emotion concept that they already knew a 
word for (e.g., “binty” could not refer to the human concept happiness since most children know that 
the word “happy” names this concept). Additionally, we reasoned that alien stimuli would be maximally 
entertaining and engaging to children in our sample. However, cartoons of aliens depicting emotional 
expressions are certainly not ecologically valid and thus limit the inferences that can be drawn about 
how children learn about the words that correspond to real human emotional expressions. This being 
said, the ecological validity of the posed human facial expressions used in most psychology experiments 
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are also called into question (Nelson & Russell, 2011; Quigley, Lindquist & Barrett, 2014). One 
interpretation of these posed facial expressions is that they are more like symbols than veridical 
representations of what people do with their faces in daily life (Adams, Albohn & Kveraga, 2017; 
Gendron, Mesquita & Barrett, 2013; Jack, Garrod, Yu, Caldara & Schyns, 2012). Thus, the parallels 
between our studies and studies using human facial stimuli may not be so different after all. 
Nonetheless, in future research, it is important to replicate and extend our findings with images of 
human emotional facial expressions, actions, and physical states. 
In addition to these future directions, future research might consider individual differences in 
the learning of novel emotion concept words. As emotion development is correlated with linguistic and 
verbal ability, future studies might gather performance-based measures of children’s language ability. It 
would also be interesting to know whether individuals who know multiple languages, who may be more 
sensitive to different sentence frames and more adept at disambiguating the meaning of novel words 
across multiple languages, differ in their abilities to infer that novel words refer to emotions. 
Implications  
Although this line of work is fairly new, it has important implications for the role of language in 
children’s emotion understanding, communication, and in their ability to perceive emotions in others or 
experience them firsthand (see Lindquist et al. 2015a, b; 2016; Lindquist, in press). Above all, this work 
continues to shed light on how children are learning about social categories and using them to make 
meaning of the world around them. Like the research before it, our findings suggest that drawing 
inferences about emotion concepts may be a gradual process that occurs over the course of early 
childhood and relies on the use of language (Widen & Russell, 2008; Widen, 2013), family 
communication (Cutting & Dunn, 1999; Dunn, Brown & Beardsall, 1991; Dunn et al., 1991) and an 
understanding of the situational context (Widen & Russell, 2010, 2011). 
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Our work thus has important implications for how caregivers and parents can use both language 
and situations to aid children in emotion understanding. Increasing emotion understanding through 
language is an important part of development as it can lead to better social outcomes, such as 
successful communication about one’s own and others’ emotional states, thereby leading to better 
interpersonal relationships, classroom environments, work environments, and leadership (Brackett et 
al., 2013; Hagelskamp, Brackett, Rivers & Salovey, 2013), less risky behavior (Rivers et al., 2013), 
improved grades (Brackett et al., 2012), less social isolation (Twenge, Catanese & Baumeister, 2003) and 
more prosocial behavior (Eggum et al., 2011). Understanding a larger range of emotion concepts is 
associated with greater emotion differentiation, which is also associated with many positive social 
outcomes such as lower levels of stress, better emotion regulatory strategies, and overall positive well-
being (Kashdan, Barrett & McKnight, 2015; Lindquist & Barrett, 2008). This work can also be applied to 
educational settings in which teachers and schools develop curricula aimed at enhancing children’s 
learning of emotion concepts (e.g., Nathanson, Rivers, Flynn & Brackett, 2016; Rivers, Tominey, O’Bryon 
& Brackett, 2013; Weimer et al., 2012), as well as support for their own handling of interpersonal 
conflict between children. 
As many emotion perception deficits have been linked to autism spectrum disorder (Hudepohl, 
Robins, King & Henrich, 2013) and mental illnesses, such as depression and bipolar disorder (Kohler, 
Hoffman, Eastman, Healey & Moberg, 2011; Langenecker, Bieliauskas, Rapport, Zubieta, Wilde & Berent, 
2005; Phillips, Drevets, Rauch & Lane, 2003), this work provides insight on how clinicians may develop 
emotion learning programs and/or interventions using both linguistic and environmental cues for 
individuals with mental illness. By showing that learning about emotion concepts relies on both linguistic 
cues and extragrammatical context, emotion concepts can be taught to individuals in a way that best 




APPENDIX 1: STUDY 1 TABLES 
Table 1 
Each child’s gender, total age range of the original study, nature of data collection and total utterances containing emotion words for Study 1. 
Age format: Year; Month.Days 










Male 1;9.7 3;1.21 Sessions with mother and experimenter 57 - 
Adam 
 










Male 2;2.16 3;2.2 A single experimenter visited the family at their open and 

















Female 1;1 5;1 Recorded conversations at home between mother and 
daughter. Daughter of the researcher. 
45 23 
Ben Male 2;4 3;3 
Recorded parent-child interactions at home or in the lab 
as part of the Fredonia Child Language Project 
11 - 
Emily Female 2;6 4;5 26 34 
Emma Female 2;7 4;7 38 28 
Matty Male 2;3 5;0 95 16 
Roman Male 2;2 4;7 106 36 






List of emotion words searched in the CHILDES databases for Study 1. 
Positive Emotions Negative Emotions 
Happy, happiness Afraid 
Glad Angry, anger 
Excited Mad 
Calm Sad, sadness 
Joy Fear, fearful 
Cheer, cheerful Scared 
Interested Nervous 
content Worry, worried 









 Jealous  





Targeted sentence structures and examples for Study 1. 
Targeted Sentence Structures Example 
(pronoun) + verb + emotionword looks happy;  
looks excited;  
feels sad/ or she looks happy, 
 she looks excited 
 
verb + pronoun/noun + emotionword is he sad;  
was he happy 
 
you + emotionword you happy;  
you sad;  
you mad 
 
emotionword + noun happy cat;  
sad bird 
 
noun/pronoun + emotionword I angry 
 
verbNEGATION + emotionword don’t be sad 
 













Raw frequency of adult and child utterances containing emotion words by child and year. Year is further broken down into 6-month intervals. 
 Adult  Child 
 2 years  3 years  2 years  3 years 
Child 24-29m 30-35m Total  36-41m 42-47m Total  24-29m 30-35m Total  36-41m 42-47m Total 
Abe 33 54 87  47 22 69  24 38 62  69 27 96 
Adam 2 9 11  14 16 30  - 5 5  21 7 28 
Ben 3 8 11  - - -  - - -  - - - 
Emily - 20 20  6 - 6  - 13 13  21 - 21 
Emma - 10 10  14 14 28  - 5 5  16 7 32 
Matt 19 10 29  36 30 66  2 3 5  7 4 11 
Naomi 24 10 34  11 - 11  10 5 15  8 - 8 
Peter 31 20 51  6 - 6  - - -  - - - 
Roman 6 32 38  32 36 68  10 6 16  2 18 20 
Sarah 3 12 15  28 31 59  4 10 14  29 6 35 
Shem 83 82 165  21 - 21  11 18 29  4 6 10 
Tre 1 5 6  6 1 7  - 4 4  1 - 1 











Raw frequency of emotion words by adult and age of child. Percentages are provided and created from the total set of emotion words from the 
respective age period. Emotion words that did not appear in any utterances within this time period are: agitated, annoyed, cheer, cheerful, 
content, depressed, furious, gloomy 
 Raw Frequencies  Percentages 
























Afraid 64  14  20  34  13 17 30  7.55 6.83 7.35 7.13  5.88 11.33 8.09 
Angry, 
Anger 
50  5  16 21 
 
21 8 29 
 
5.90 2.44 5.88 4.4  9.5 5.33 7.82 
Bored 13  1  6 7  4 2 6  1.53 .49 2.21 1.47  1.81 1.33 1.62 
Calm 2 - 1 1  - 1 1  .24 - .37 .21  - .67 .27 
Disgust (-
ed, -ing) 
1 - - - 
 
1 - 1 
 
.12 - - -  .45 - .27 
Excited 26  3  5 8  9 9 18  3.07 1.46 1.84 1.68  4.07 6 4.85 
Fear, 
fearful 
10  2  6 8 
 
2 - 2 
 
1.18 .98 2.21 1.68  .9 - .54 
Frustrated 1 0 1 1  - - -  .12 0 .37 .21  - - - 
Glad 78  9 33 42  24 12 36  9.20 4.39 12.13 8.81  10.86 8 9.7 
Gross 3 - 1 1  2 - 2  .35 - .37 .21  .9 - .54 
Happy 
(happiness) 
188 63 69 132 
 
29 29 58 
 
22.17 30.73 25.37 27.67  13.12 19.33 15.63 
Interested 9 - 1 1  3 5 8  1.06 - .37 .21  1.36 3.33 2.16 
Jealous 1 - - -  - 1 1  .12 - - -  - .67 .27 
Joy 2 - - 2  2 - 2  .24 - - .42  .9 - .54 
Mad 121 62 36 98  18 5 23  14.27 30.24 13.24 20.55  8.14 3.33 6.2 






Table 5 (continued). 
 Raw Frequencies  Percentages 


























107 24 35 59  30 20 50  12.62 11.71 12.87 12.37  13.57 13.33 13.48 
Scared 122 14 35 49  44 29 73  14.39 6.83 12.87 10.27  19.91 19.33 19.68 
Unhappy 4 - - -  4 - 4  .47 - - -  1.81 - 1.08 
Upset 12 3 3 6  6 - 6  1.42 1.46 1.1 1.26  2.71 - 1.62 
Worry (-ied) 23 5 4 9  8 6 14  2.71 2.44 1.47 1.89  3.62 4 3.77 














Raw frequency of emotion words by child and age of child. Percentages are created from the total set of emotion words from the respective age 
period. Emotion words that did not appear in any utterances within this time period are: agitated, annoyed, cheer, cheerful, content, depressed, 
furious, gloomy, calm, disgust (-ed, -ing), fear(ful), frustrated, interested, jealous, upset and worry 
 Raw Frequencies  Percentages 






















Afraid 43 6 9 15  17 11 28  9.35 6.06 7.56 6.88  9.19 19.30 11.57 
Angry, Anger 25 - 10 10  10 5 15  5.43 - 8.40 4.59  5.41 8.77 6.20 
Bored 5 - 2 2  1 2 3  1.09 - 1.68 0.92  0.54 3.51 1.24 
Excited 1 - - -  - 1 1  .22 - - -  - 1.75 0.41 
Glad 11 3 2 5  4 2 6  2.39 3.03 1.68 2.29  2.16 3.51 2.48 
Gross 7 - - -  7 - 7  1.52 - - -  3.78 - 2.89 
Happy 
(happiness) 
155 49 48 97  48 10 58  33.7 49.49 40.34 44.50  25.95 17.54 23.97 
Joy 2 - - -  2 - 2  .43 - - -  1.08 - 0.83 
Mad 69 27 15 42  21 6 27  15 27.27 12.61 19.27  11.35 10.53 11.16 
Nervous 2 - - -  - 2 2  .43 - - -  - 3.51 0.83 
Sad, sadness 55 10 11 21  26 8 34  11.96 10.10 9.24 9.63  14.05 14.04 14.05 
Scared 80 3 22 25  45 10 55  17.39 3.03 18.49 11.47  24.32 17.54 22.73 
Unhappy 1 1 - 1  - - -  .22 1.01 - 0.46  - - - 
Worried 4 - - -  4 - 4  .87 - - -  2.16 - 1.65 








Raw frequency of additional features of the emotion utterances: type of sentence, verb tense and part of speech the emotion word was used as by 
year. Percentages are provided from the total set of utterances of the targeted feature for that time interval.  
 
Raw Frequencies  Percentages 
 Adult  Child  Adult  Child 
 2 yrs 3 yrs Total  2 yrs 3 yrs Total  2 yrs 3 yrs Total  2 yrs 3 yrs Total 
Type of sentence                
Declarative 288 223 511  196 212 408  60.38 60.11 60.26  89.91 87.60 88.70 
Exclamation 4 6 10  11 4 15  0.84 1.62 1.18  5.05 1.65 3.26 
Imperative 3 5 8  2 4 6  0.63 1.35 0.94  0.92 1.65 1.30 
Interrogative 182 136 318  9 22 31  38.16 36.66 37.50  4.13 9.09 6.74 
Unknown/Unclear - 1 1  - - -  - 0.27 0.12  - - -  
               
Verb Tense                
Missing, but okay 13 16 29  48 29 77  2.73 4.31 3.42  22.02 11.98 16.74 
Past 79 86 165  22 55 77  16.56 23.18 19.46  10.09 22.73 16.74 
Present 349 243 592  113 111 224  73.17 65.50 69.81  51.83 45.87 48.70 
Future 35 23 58  13 27 40  7.34 6.20 6.84  5.96 11.16 8.70 
Missing and needed 1 3 4  22 20 42  0.21 0.81 0.47  10.09 8.26 9.13 
                
Part of Speech                
Nouns 9 5 14  - 2 2  1.89 1.35 1.65  - 0.83 0.43 
Verbs 7 17 24  6 14 20  1.47 4.58 2.83  2.75 5.79 4.35 
Adjectives 461 348 809  209 224 433  96.65 93.80 95.40  95.87 92.56 94.13 
Adverbs 1 - 1  - - -  0.21 - 0.12  - - - 
Unknown/Unclear - - -  2 3 5  - - -  0.92 1.24 1.09 
                






Table 8  
Raw frequency of sentence frames by speaker and year. Percentages are from the total set of utterances of the sentence frame for the target time 
interval. 
 
Raw Frequencies  Percentages 
 Adult  Child  Adult  Child  
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 




309 235 544 
 
111 137 248 
 
65.33 62.67 64.15 
 




69 54 123 
 
10 14 24 
 
14.59 14.40 14.50 
 
4.63 5.74 5.22 
you [emotionword] 
 
6 7 13 
 
3 3 6 
 
1.27 1.87 1.53 
 
1.39 1.23 1.30 
[emotionword] noun 
 
35 23 58 
 
25 19 44 
 
7.40 6.13 6.84 
 




2 5 7 
 
16 19 35 
 
0.42 1.33 0.83 
 




28 22 50 
 
4 17 21 
 
5.92 5.87 5.90 
 




12 6 18 
 
2 2 4 
 
2.54 1.60 2.12 
 
0.93 0.82 0.87 
[emotionword] 
 
5 11 16 
 
26 26 52 
 
1.06 2.93 1.89 
 
12.04 10.66 11.30 
Other 
 
7 12 19 
 
19 7 26 
 
1.48 3.20 2.24 
 
8.80 2.87 5.65 








Raw frequency and percentage of utterances containing “be” verbs by speaker and year. Percentages are from the total set of Be utterances for 





 Adult  Child  Adult  Child  
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
am (not) 53 61 114  21 31 52  15.63 22.76 18.78  18.92 23.31 21.31 
are (not) 49 50 99  4 16 20  14.45 18.66 16.31  3.60 12.03 8.20 
be  12 9 21  11 18 29  3.54 3.36 3.46  9.91 13.53 11.89 
being - - -  - 1 1  - - -  - 0.75 0.41 
Modal1 (not) + be 18 27 45  3 5 8  5.31 10.07 7.41  2.70 3.76 3.28 
(would have) been - 2 2  - - -  - 0.75 0.33  - - - 
does not need to be - 1 1  - - -  - 0.37 0.16  - - - 
(have, want) to be 4 1 5  - 1 1  1.18 0.37 0.82  - 0.75 0.41 
is (not) 152 56 208  61 25 86  44.84 20.90 34.27  54.95 18.80 35.25 
want to be - 1 1  - - -  - 0.37 0.16  - - - 
was (not) 29 47 76  7 25 32  8.55 17.54 12.52  6.31 18.80 13.11 
were (not) 17 13 30  1 5 6  5.01 4.85 4.94  0.90 3.76 2.46 
Missing, 
active/passive 
5 - 5  3 6 9  1.47 - 0.82  2.70 4.51 3.69 
Total 339 268 607 
 
111 133 244 
 
       








Raw frequency and percentage of utterances containing passive or active voice containing be verbs by speaker and year. Percentages are from the 
total set of passive or active voice utterances for the target time interval. 
 
Raw Frequencies  Percentages 
 Adult  Child  Adult  Child  
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
(am, are, is) feeling - 2 2  - - -  - 28.57 11.76  - - - 
(am, are, is) getting - 2 2  1 2 3  - 28.57 11.76  25 25 25 
are, is making - 1 1  - 1 1  - 14.29 5.88  - 12.50 8.33 
am trying 1 - 1  - - -  10 - 5.88  - - - 
is looking 1 - 1  - - -  10 - 5.88  - - - 
(am, are is) (not) 
going to be 
5 2 7  3 5 8  50 28.57 41.18  75.00 62.50 66.67 
is going to make 2 - 2  - - -  20 - 11.76  - - - 
is going to become 1 - 1  - - -  10 - 5.88  - - - 















 Adult  Child  Adult  Child  
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
(will, could, might,  
     would) became / 
     become 
4 5 9  - - -  0.84 1.35 1.06  - - - 
called 1 - 1  - - -  0.21 - 0.12  - - - 
carved 1 - 1  1 - 1  0.21 - 0.12  0.46 - 0.22 
draw 2 - 2  - - -  0.42 - 0.24  - - - 
fear 2 2 4  - - -  0.42 0.54 0.47  - - - 
(will, would) feel/  
     feels / felt 
2 9 11  - - -  0.42 2.43 1.30  - - - 
(will) (not) get / 
     gets / got 
30 26 56  11 31 42  6.28 7.03 6.60  5.09 12.70 9.13 
go - - -  1 - 1  - - -  0.46 - 0.22 
had/ has / have 7 2 9  - - -  1.46 0.54 1.06  - - - 
hold 1 - 1  - - -  0.21 - 0.12  - - - 
interested - 1 1  - - -  - 0.27 0.12  - - - 
jumping - 1 1  - 2 2  - 0.27 0.12  - 0.82 0.43 
like - - -  1 - 1  - - -  0.46 - 0.22 
lived 2 - 2  - - -  0.42 - 0.24  - - - 
(does) look / looked  
     / looks 
27 8 35  1 2 3  5.65 2.16 4.13  0.46 0.82 0.65 
(did) made/ make /  
     makes / making 











 Adult  Child  Adult  Child  
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
means - 1 1  - - -  - 0.27 0.12  - - - 
play 1 - 1  - - -  0.21 - 0.12  - - - 
put 1 - 1  - - -  0.21 - 0.12  - - - 
remember - 1 1  - - -  - 0.27 0.12  - - - 
say / said - 1 1  0 3 3  - 0.27 0.12  - 1.23 0.65 
scared 3 8 11  6 13 19  0.63 2.16 1.30  2.78 5.33 4.13 
see / saw 1 - 1  0 1 1  0.21 - 0.12  - 0.41 0.22 
(does) seem 1 - 1  - - -  0.21 - 0.12  - - - 
sound / sounds 3 - 3  - - -  0.63 - 0.35  - - - 
understands - 2 2  - - -  - 0.54 0.24  - - - 
upset - 1 1  - - -  - 0.27 0.12  - - - 
want - 1 1  - - -  - 0.27 0.12  - - - 
went 1 - 1  - - -  0.21 - 0.12  - - - 
(will) worry 2 5 7  - - -  0.42 1.35 0.83  - - - 
be 339 268 607  111 133 244  70.92 72.43 71.58  51.39 54.51 53.04 
Missing, 
active/passive 
22 27 49  71 55 126  4.65 7.2 5.78  32.87 22.54 27.39 









Frequency and percentage of complementizer and other sentence constraints an emotion word. Percentages computer from the total set of 
utterances containing a complementizer or preposition, not overall total utterances.  
 
Raw Frequencies  Percentages 
 Adult  Child  Adult  Child  
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
 
2 yrs 3 yrs Total 
about 13 10 23 
 
2 - 2 
 
10.08 10.42 10.22 
 
7.14 - 2.20 
and    
 
1 - 1 
 
   
 
3.57 - 1.10 
at 20 10 30 
 
5 11 16 
 
15.50 10.42 13.33 
 
17.86 17.46 17.58 
because, cause,  
   since 
12 8 20 
 
2 6 8 
 
9.30 8.33 8.89 
 
7.14 9.52 8.79 
but 1 - 1 
 
- - - 
 
0.78 - 0.44 
 
- - - 
for - 3 3 
 
- 2 2 
 
- 3.13 1.33 
 
- 3.17 2.20 
if 8 3 11 
 
- - - 
 
6.20 3.13 4.89 
 
- - - 
in 1 5 6 
 
1 - 1 
 
0.78 5.21 2.67 
 
3.57 - 1.10 
of 25 18 43 
 
7 23 30 
 
19.38 18.75 19.11 
 
25.00 36.51 32.97 
or     - 1 1 
 
   
 
- 1.59 1.10 
than 1 - 1 
 
- - - 
 
0.78 - 0.44 
 
- - - 
that 18 13 31 
 
2 2 4 
 
13.95 13.54 13.78 
 
7.14 3.17 4.40 
then 1 1 2 
 
- - - 
 
0.78 1.04 0.89 
 
- - - 
to 17 9 26 
 
2 4 6 
 
13.18 9.38 11.56 
 
7.14 6.35 6.59 
when 7 8 15 
 
5 11 16 
 
5.43 8.33 6.67 
 
17.86 17.46 17.58 
with 1 5 6 
 
- - - 
 
0.78 5.21 2.67 
 
- - - 
would 2 - 2 
 
- - - 
 
1.55 - 0.89 
 
- - - 
you 2 3 5 
 
1 3 4 
 
1.55 3.13 2.22 
 
3.57 4.76 4.40 
Total 129 96 225 
 
28 63 91 
 





Emotion words prior to the more common complementizers and prepositions providing additional 
constraints on information. 
Complementizer/Preposition Emotion word in utterance 
Of  scared, fear, afraid 
That afraid, glad, happy, nervous, scared, upset, worried 
At  mad, happy 
To afraid, excited, glad, happy, sad, upset 
About excited, glad, happy, nervous, sad, upset, worried/worry 




APPENDIX 2: STUDY 2 TABLES AND FIGURES 
 
Table 14  
 
Study 2 sentence frames and general puppet video dialogue.  
 
Sentence frame General script 
Is Puppet 1: I know an alien who is [novel word]. 
 
Puppet 2: Really? You know an alien who is [novel word]? 
 
Puppet 1: Yes! This alien is [novel word] 
 
Puppet 2: Wow! You know an alien who is [novel word] 
 
 
Feels Puppet 1: I know an alien who feels [novel word]. 
 
Puppet 2: Really? You know an alien who feels [novel word]? 
 
Puppet 1: Yes! This alien feels [novel word] 
 
Puppet 2: Wow! You know an alien who feels [novel word] 
 
 
Feels About Puppet 1: I know an alien who feels [novel word] about brushing his teeth. 
 
Puppet 2: Really? You know an alien who feels [novel word] about brushing 
his teeth.? 
 
Puppet 1: Yes! This alien feels [novel word] about brushing his teeth. 
 




Fillers Puppet 1: I saw an alien who was [novel word]. 
 
Puppet 2: Really? You saw an alien who was [novel word]? 
 
Puppet 1: Yeah! I saw an alien who was [novel word] 
 








Table 15  
 
Image stimuli for Study 2 and Study 3. Four cartoon alien identities exhibited the listed emotion, 
action or physical state. 
 
Emotions happy, excited, sad, mad, scared, disgusted, surprised 
 
Actions sleeping, jumping, sitting, falling, cartwheeling, walking, running, eating 
pizza/fruit*, swimming* 
 
Physical states itchy, hot, cold, sick, burned, hungry, hurt 
 
Note. Screening trials included an emotion image and two action images. Action images that were only 







Figure 1. Sample trials for Study 2 and Study 3. For the text of the Study 2 video, see Table 14. In Study 3, 
children heard a 2-3 sentence story, see Table 17 for examples. Each video is played on a screen by 
itself, and the next screen presented 3 randomized images of the alien character, accompanied by audio 






Table 16  
 
Study 2 within subjects main effects and interactions for 3 (Image choice: emotion, state, action) x 3 
(Sentence frame: is, feels, feels about) x 3 (Age: 3, 4, 5) mixed model ANCOVA with participant gender 
and performance on the warm-up trials as covariates. 
 
 df F 2 p 
Image choice 2 3.35 .03 .04 
Image choice x Warm up performance 2 3.03 .03 .05 
Image choice x Gender 2 3.01 .03 .05 
Image choice x Age 4 2.61 .05 .04 
Image choice x Sentence frame 4 2.01 .04 .09 
Image choice x Age x Sentence frame 8 1.20 .04 .30 
Note: Mauchly’s test indicated that the assumption of sphericity was not violated, 2 (2) = 4.50, p = 









Figure 2. Study 2 estimated marginal means of each Image choice by Age in years. Bars represent 95% 












Figure 3. Study 2 estimated marginal means of each Image choice by Sentence frame. Bars represent 








Is Feels Feels About
Emotion Action State
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APPENDIX 3: STUDY 3 TABLES AND FIGURES 
Table 17. 
Sample stories for each emotion type of Study 3 and novel words 
Emotion Story 
Happy Palooza ran a race at school. She was the fastest alien in the race, so she 
won first place! Now, Palooza [sentence frame] [novel word]. What do you 
think [novel word] means? 
 
Sad Xylobean’s best friend moved away to a different planet, and they won’t 
see each other again. Now, Xylobean [sentence frame] [novel word]. What 
do you think [novel word] means? 
 
Mad Chromia was reading her favorite book. Then, another alien took it and 
tore out a page! Now, Chromia [sentence frame] [novel word]. What do 
you think [novel word] means?   
 
Surprised One day Wazu came home and all his furniture was turned upside-down. 
He just stared at his furniture and couldn’t figure out how that happened. 
Now, Wazu [sentence frame] [novel word]. What do you think [novel 
word] means? 
 
Disgusted Palooza took a bite of an apple. As soon as she bit into it, she realized it 
was rotten inside. She didn’t want to eat the rest of it. She threw it in the 
trash. Now, Palooza [sentence frame] [novel word]. What do you think 
[novel word] means? 
 
Afraid Wazu heard a loud crashing noise in the distance. Then, the sound started 
getting closer and closer! Now, Wazu [sentence frame] [novel word]. What 
do you think [novel word] means? 
 
Excited Chromia always wanted to fly in a space ship. Now she was going to get a 
chance to do it! Now, Chromia [sentence frame] [novel word]. What do 
you think [novel word] means? 
  
66 
Table 18  
 
Study 3 main effects and interactions for 3 (image choice: emotion, state, action) x 3 (Sentence 
frame: is, feels, feels about) x 3 (Age: 3, 4, 5) mixed model ANCOVA including participant gender and 
performance on the warm-up trials as covariates. 
 
 df F 2 p 
Image choice 1.87 1.71 .02 .19 
Image choice x Warm up performance 1.87 3.92 .04 .03 
Image choice x Gender 1.87 .44 .004 .63 
Image choice x Age 3.73 8.29 .14 .001 
Image choice x Sentence frame 3.73 1.30 .03 .27 
Image choice x Age x Sentence frame 7.47 2.49 .09 .02 
Note. Mauchly’s test indicated that the assumption of sphericity was violated, 2 (2) = 21.81, p < 
.001, therefore degrees of freedom were corrected using Huynh-Feldt corrections follow Girden 

























Figure 5. Study 3 3-way interaction between Image Choice, Age in years and Sentence Frame. Bars 
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